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(54) PROCESS FOR PRODUCING ALBUMIN PREPARATION 



(57) An albumin preparation may be produced effi- 
ciently on acommercial basis that has reduced possibility 
of contamination of infectious viruses and has high safety 
and stability. The process according to the present in- 
vention comprises a step of filtration of a serum albu- 
min-containing solution with a virus-removing membrane 
preferably with a pore size of 10 to 20 nm. In particular, 



said filtration is performed before heat treatment for in- 
activation of viruses. In a more preferable embodiment, 
said serum albumin-containing solution is treated with an 
anion exchanger and/or a prefilter before a step of said 
filtration. 



< 

CM 
CO 



Q_ 

LU 



Printed by Jouve, 75001 PARIS (FR) 



EP 1 614 424 A1 

Description 

TECHNICAL FIELD OF THE INVENTION 

5 [0001] The present invention relates to the field of a medical drug. Specifically, the present invention relates to a 
process for preparing a serum albumin preparation, one of preparations of plasma fractions. More specifically, the present 
invention relates to a process for preparing a serum albumin preparation involving a step of filtration with a virus-removing 
membrane. The process for preparation of the present invention allows for efficient production of a serum albumin 
preparation with high safety and reduced possibility of contamination of infectious viruses. 

10 

BACKGROUND OF THE INVENTION 

[0002] Serum albumin, a protein with a molecular weight of about 6.6 x 1 0 4 Da, consists of 585 amino acid residues 
and has an elliptic shape. It accounts for about 60% of the total proteins, is most abundant in plasma and is synthesized 
is in the liver. It participates in maintenance of osmotic pressure of plasma collagen, counteraction of poison and mainte- 
nance of acid-base equilibrium. It also plays a role in transporting numerous drugs or chemical substances by binding 
thereto non-specifically. 

[0003] Such albumin is formulated into an albumin preparation for use in therapy of burn, hypoalbuminemia due to 
lost of albumin caused by nephrotic syndrome and reduction of capacity for albumin synthesis, hemorrhagic shock, and 
20 the like. An albumin preparation, which includes Plasma Protein Fraction (PPF), is a protein preparation that contains 
as high a level of a protein as 4.4 to 25%, among which albumin accounts for 80% or more, or 96% or more. Its volume 
per preparation is also as large as 20 to 250 mL. Thus, a large quantity and volume of a protein needs be handled for 
production of an albumin preparation. 

[0004] On the other hand, there is no denying a possibility that a protein, in particular a protein from the living body, 

25 more specifically a protein from blood, might be contaminated with various viruses such as AIDS virus, various hepatitis 
viruses, and human parvovirus B19. Accordingly, for production of a medicament using these proteins as a starting 
material, it is indispensable to incorporate a step of sufficiently removing or inactivating viruses. 
[0005] For inactivation of viruses, a possibility of whose contamination in a preparation from blood, i.e. a blood prep- 
aration, is not denied, heat treatment has commonly been used. Alternatively, a solvent-detergent (SD) approach may 

30 also be usedfor inactivation of viruses in which special solvents and detergents are used (see Japanese Patent Publication 
No. 051116/1985). Viruses may also be removed by affinity chromatography, or ion exchange chromatography (see 
Developments in Biological Standardization, Vol., 81 , 199-209 (1 993)). However, all these approaches have both merits 
and demerits and each of individual approach alone would not likely provide complete inactivation or complete removal 
of viruses. Thus, it is accepted that plural approaches may effectively be used in combination. 

35 [0006] An albumin preparation, a target of the present invention, has been subject to in activation/removal of viruses 
by heating in a liquid state (at 60°Cfor 10 hours) and alcoholic fractionation and its safety has been proved by its clinical 
use for over fifty years. However, in view of further promotion of safety, as a measure forinactivation/removal of pathogens 
such as viruses not being inactivated/removed even through the above processes or unknown pathogens such as viruses 
that have not yet been found, an approach for removal of these pathogens has been investigated using filtration with a 

40 virus-removing membrane. However, no such filtration with a virus-removing membrane has been practically introduced 
for production of an albumin preparation on a commercial basis. 

DISCLOSURE OF THE INVENTION 

45 (Technical Problem to be Solved by the Invention) 

[0007] Filtration with a virus-removing membrane is intended to remove pathogens such as viruses that are larger 
than a pore size of the membrane from a medical preparation when the preparation is produced. However, a major 
problem met with removal of pathogens such as viruses from a proteinaceous solution using the membrane is that the 

50 membrane is clogged to let filtration be difficult or impossible. 

[0008] A pore size of a virus-removing membrane may vary depending on a manufacturer or a standard of the mem- 
brane and is in a range of from 1 0 to 70 nm. On the other hand, a molecular weight of a protein to be passed through 
pores of a virus-removing membrane in filtration is 10 to about 1000 kDa, which is about the same size as that of a 
virus-removing membrane. The smaller a pore size of a virus-removing membrane is, the greater effects may be expected 

55 as smaller viruses may be captured and removed. However, depending on a size of a protein to be passed through 
pores of a virus-removing membrane, a protein and a virus will not be separated from each other. Accordingly, forfiltration 
of a proteinaceous solution with a virus-removing membrane, a pore size of the membrane for use needs be selected 
while a size of a protein to be passed through the membrane is taken into consideration. Besides, even if a virus-removing 
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membrane with an appropriate pore size is selected for use, a trace amount of an aggregate or a contaminating protein 
that may be present in a proteinaceous solution will not be able to pass through the pores of the membrane to fill up the 
pores, causing clogging of the membrane or disturbance of filtration. In particular, in case of filtration with a virus-removing 
membrane with a small pore size, i.e. 10 to 20 nm, a size of a protein that may pass through the membrane is quite 
5 small and hence the problem is to prevent clogging of the membrane from occurring, depending on a kind and an amount 
of a protein contained in filtrate. 

[0009] In addition, for production of an albumin preparation, an amount of a protein to be treated is much higher than 
that of other plasma preparations. Therefore, for introduction of filtration with a virus-removing membrane, it should be 
considered in which step of a production process filtration may be performed or an aqueous albumin solution with what 
10 composition or property may be filtered. In addition, a quantity, a filtration area and a cost of a virus-removing membrane 
should also be considered for introduction of filtration. Thus, it is essential for industrial application to find out conditions 
where as small a quantity of an expensive virus-removing membrane as possible may be used for introduction of filtration 
process using a virus-removing membrane. 

is (Means for Solving the Problems) 

[001 0] An object of the present invention is to produce efficiently a preparation with high safety and reduced possibility 
of contamination of infectious viruses. In application of filtration with a virus-removing membrane, which has been used 
for removal of pathogens such as viruses in a chemical solution, to a production process of an albumin preparation in 
20 a commercial actual scale of production not attempted hitherto, the present inventors have found a good filtration property 
to complete the present invention. 

[0011] Since a good filtration condition for filtration with a virus-removing membrane in production of an albumin 
preparation has not hitherto been provided, the present inventors have earnestly investigated so as to solve the problems 
as described above. As a result, the present inventors have found that a good filtration becomes possible by removing 

25 or reducing a contaminating protein with a size larger than a pore size of a virus-removing membrane, said protein 
causing clogging of the membrane, before filtration of an aqueous albumin-containing solution with the membrane. 
[0012] In addition, the present inventors have found that a good filtration property could be obtained by performing 
filtration of an aqueous albumin-containing solution using a virus-removing membrane before a heat treatment in a liquid 
state at 60°C for 10 hours or more in the presence of a heat-stabilizing agent for inactivation of viruses in a production 

30 process of albumin. 

(More Efficacious Effects than Prior Art) 

[0013] In filtration with a virus-removing membrane in accordance with the present invention, an albumin-containing 
35 solution before a heattreatment was found to exhibit a good filtration property. Besides, it was confirmed that pretreatment 
with an anion exchanger and/or prefiltration in a preferable embodiment may provide for an effect that a volume of 
filtration per area of a filter increases without manipulating chemical conditions of the solution. Thus, capacity of filtration 
of a large amount of an albumin solution with asmall area of filtermay allowforintroduction of filtration with a virus-removing 
membrane to a production process of an albumin preparation in an industrial scale. 
40 [0014] In accordance with a process for preparation of the present invention, in addition to rem ova l/in activation of 
viruses through the conventional alcoholic fractionation and heat treatment, a novel means of filtration with a virus-re- 
moving membrane becomes possible. An albumin preparation as obtained in accordance with the process of the present 
invention is more excellent in safety. 

[001 5] The present invention opens up a roadto introduction of filtration with a virus- re moving membraneto a production 
45 process of an albumin preparation since a good filtration condition for filtration with a virus-removing membrane has not 
hitherto been provided in production of an albumin preparation. 

BRIEF DESCRIPTION OF DRAWINGS 

so [0016] 

Fig. 1 shows filtration properties in filtration processes using a virus-removing membrane as incorporated into a 
process for preparing an albumin preparation in accordance with the present invention. 

Fig. 2 shows filtration properties (effects on volume of filtration) with various pretreatments in filtration processes 
55 using a virus-removing membrane as incorporated into a process for preparing an albumin preparation in accordance 

with the present invention. 

Fig. 3 shows effects on volume of filtration for varioustypes of prefiltration infiltration processes using a virus-removing 
membrane as incorporated into a process for preparing an albumin preparation in accordance with the present 
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invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

5 [001 7] An albumin solution contains as a contaminating protein not only other proteins such as haptoglobin, transferrin 
and hemopexin but also an aggregate of albumin perse. In a heat treatment in a liquid state for production of an albumin 
preparation, although a heat-stabilizing agent is used, denaturation of a protein due to heating is inevitable and hence 
formation of a trace amount of an aggregate is observed in a liquid after a heat treatment. In addition, it is presumed 
that albumin perse may have changed its tertiary structure through interaction with a stabilizing agent such as sodium 

10 N-acetyltryptophan or sodium caprylate. These are thought to cause clogging of a membrane. There has hitherto not 
been reported, however, that albumin, due to a heat treatment, makes filtration with a virus-removing membrane difficult. 
[0018] In a preferable embodiment, before performing filtration with a virus-removing membrane, an albumin solution 
may be pretreated by an anion exchanger treatment and/or prefiltration (removal size: 35 to 200 nm) so as to remove 
or reduce a contaminating protein to thereby allow for inhibition of clogging during filtration with a virus-removing mem- 

15 brane and for filtration of an albumin solution with a virus-removing membrane with a small pore size (10 to 20 nm) 
without a significant reduction in a flow rate, which consequently reduces a quantity of a virus-removing membrane and 
brings its suitable industrial application in production of an albumin preparation. 

[001 9] A source of albumin as an active ingredient of an albumin preparation in accordance with the present invention 
may be any including a mammal such as human, bovine or rabbit or culture cells using the genetic engineering technique. 
20 Among these, albumin from human may most practically be used including for instance a Fraction V from Cohn's method 
of ethanol fractionation. 

[0020] A process for preparing an albumin preparation of the present invention may encompass any process that 
comprises a step of filtration of an aqueous albumin-containing solution as described above using a virus-removing 
membrane to remove possibly contaminating viruses. By performing a step of filtration of the present invention before 

25 a heat treatment for inactivation of viruses, however, a good filtration property may be obtained. 

[0021] A virus-removing membrane as used herein may preferably have a pore size of 1 0 to 20 nm. Any virus-removing 
membrane may be used that meets with this criterion. A preferable virus-removing membrane may include those com- 
mercially available such as Planova 15N (Asahi Kasei Corporation), Ultipor VF-DV20 (Pall Corporation), Viresolve 
(Millipore Corporation), and the like. 

30 [0022] Besides, the effect of the process of the present invention may be further enhanced by subjecting an aqueous 
albumin-containing solution to pretreatment by a charge-based isolation and removal with an anion exchanger and/or 
a size-based isolation and removal with a prefilter (removal size: 35 to 200 nm) so as to remove a contaminating protein 
that causes clogging, followed by filtration with a virus-removing membrane. 

[0023] In a preferable embodiment of the present invention, pretreatment may be performed before a step of filtration 
35 with a virus-removing membrane, including pretreatment with an anion exchanger or pretreatment by prefiltration and 
a combination thereof. Although each pretreatment alone may provide a proper effect, enhanced effect is obtainable 
with a combination thereof. Specifically, each of the pretreatments may be done as described below. 

(1) Pretreatment with an anion exchanger 

40 

[0024] An albumin-containing solution, in which pH, electric conductivity and a protein concentration are adjusted, is 
applied to an anion exchanger equilibrated with an appropriate buffer so that a contaminating protein contained in said 
solution may be removed through its adsorption to said anion exchanger. An anion exchangerfor use may be an insoluble 
carrierbearing an anion exchange group including DEAE-Sepharose (Amersham Pharmacia), Q-Sepharose (Amersham 
45 Pharmacia), DEAE-TOYOPEARL (Tosoh Corporation), QAE- TOYOPEARL (Tosoh Corporation), and the like. A pref- 
erable anion exchanger is a strong anion exchanger such as Q-Sepharose and QAE-TOYO PEARL. 

(2) Pretreatment by prefiltration 

so [0025] An albumin-containing solution, in which pH and a protein concentration are adjusted, is passed through a 
prefilter (removal size: 35 to 200 nm) so that protein particles of a size larger than 35 to 200 nm that may cause clogging 
may be removed through capture by the prefilter. A prefilter for use includes a cartridge filter (Sartorius, Sartopore 2, 
0.1 (utm), a hollow fiber filter (Asahi Kasei Corporation, Microza, 0.1 |xm), a porous membrane hollow fiber (Asahi Kasei 
Corporation, Planova, 35 nm), and the like. A preferable prefilter includes Sartopore 2 and Planova 35 nm. 

55 [0026] In accordance with the present invention, an albumin preparation may be prepared, for instance, as described 
below. 
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(1) Preparation of aqueous albumin-containing solution 

[0027] To a paste of Fraction V from Cohn's method of eth a no I fractionation is added water for injection (The Japanese 
Pharmacopoeia) in an amount by weight of twice or more of the paste and the mixture is stirred to dissolve. The mixture 
5 is subject to ultrafiltration to remove alcohol and adjusted to pH 4 to 5 (preferably 4.4 to 4.6), EC 5 mS/cm or less 
(preferably 1 .5 mS/cm or less), and a protein concentration of 5 to 15 w/v% (preferably 8 to 12 w/v%). 

(2) Pretreatment with ion exchanger 

w [0028] The aqueous albumin-containing solution prepared in step (1) is applied to an anion exchanger [e.g. DE- 
AE-Sepharose (Amersham Pharmacia), Q-Sepharose (Amersham Pharmacia), DEAE-TOYO PEARL (Tosoh Corpora- 
tion), QAE-TOYOPEARL (Tosoh Corporation)] equilibrated with an acetate buffer with pH 4 to 5 (preferably 4.4 to 4.6) 
and EC 5 mS/cm or less (preferably 1 .5 mS/cm or less) to recover eluate. 

15 (3) Pretreatment with filter 

[0029] The aqueous albumin-containing solution pretreated in step (2) adjusted to a protein concentration of 5 to 15 
w/v% (preferably 6 to 1 0 w/v%) and pH 6 to 7.5 (preferably 6.6 to 7.2) is filtered through a filter with a removal size of 
35 to 200 nm to recover filtrate. 

20 

(4) Treatment in accordance with the present invention: passing through virus-removing membrane 

[0030] The aqueous albumin-containing solution adjusted to a protein concentration of 5 to 15 w/v% (preferably 6 to 
10 w/v%) and pH 6 to 7.5 (preferably 6.6 to 7.2) is passed through Planova 15N (Asahi Kasei Corporation) to recover 
25 filtrate. 

(5) Preparation of bulk solution 

[0031] The solution recovered in step (4) is adjusted to a protein concentration of 5 to 30 w/v% (typically 5 or 20 to 
30 25 w/v%). In case that a protein needs be concentrated, ultrafiltration was used. Sodium N-acetyltryptophan and sodium 
caprylate at 0.08 mmol/g protein are added to the solution. The solution is adjusted to pH 6.9 ± 0.5 and filtered through 
a filter membrane with a pore size of 0.22 fxm or less to prepare a final bulk solution. 

(6) Heat treatment and filling 

35 

[0032] The final bulk solution is heated at 60.0 ± 0.5°C for 1 0 hours or more and each portions of a fixed amount are 
aseptically filled into a vial and sealed. 

[0033] The present invention is explained in more detail by means of the following Preparation and Examples but 
should not be construed to be limited thereto. 

40 

Preparation 

(Preparation of albumin preparation) 

45 (1) Preparation of aqueous albumin-containing solution 

[0034] To a paste of Fraction V from Cohn's method of eth an o I fractionation was added water for injection (The 
Japanese Pharmacopoeia) in an amount by weight of twice or more of the paste and the mixture was stirred to dissolve. 
The mixture was subject to ultrafiltration to remove alcohol and adjusted to pH 4.54, EC 1 .5 mS/cm or less, and a protein 
50 concentration of 12 w/v%. 

(2) Pretreatment with ion exchanger 

[0035] The aqueous albumin-containing solution prepared in step (1) was applied to an anion exchanger [Q-Sepharose 
55 (Amersham Pharmacia)] equilibrated with an acetate buffer with pH 4.51 and EC 5 mS/cm or less to recover eluate. 
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(3) Pretreatment with filter 

[0036] The aqueous albumin-containing solution pretreated in step (2) adjusted to a protein concentration of 8 w/v% 
and pH 6.98 was filtered through a filter with a removal size of 1 00 nm to recover filtrate. 

5 

(4) Treatment in accordance with the present invention: passing through virus-removing membrane 

[0037] The aqueous albumin-containing solution adjusted to a protein concentration of 8 w/v% and pH 6.98 was 
passed through Planova 15N (Asahi Kasei Corporation) to recover filtrate. 

10 

(5) Preparation of bulk solution 

[0038] The solution recovered in step (4) was adjusted to a protein concentration of 25 w/v%. In case that a protein 
needs be concentrated, ultrafiltration was used. Sodium N-acetyltryptophan and sodium caprylate at 0.08 mmol/g protein 
is were added to the solution. The solution was adjusted to pH 6.9 ± 0.5 and filtered through a filter membrane with a pore 
size of 0.22 fjun or less to prepare a final bulk solution. 

(6) Heat treatment and filling 

20 [0039] The final bulk solution was heated at 60.0 ± 0.5°C for 10 hours or more and each portions of a fixed amount 
were aseptically filled into a vial and sealed. 

Example 1 

25 (Confirmation of favorable filtration property of the present invention) 

[0040] In order to confirm effects of the present invention in production process of an albumin preparation, the aqueous 
albumin-containing solutions at each step were compared as described below. A filtration property was compared for 
the following three conditions: (i) the aqueous albumin-containing solution obtained after steps (1) through (3) before 

30 heat treatment was adjusted to a protein concentration of 8 w/v% and pH 4 to 9 and then subject to filtration with a 
virus-removing membrane at a constant pressure; and for comparison (ii) the aqueous albumin-containing solution 
obtained after steps (1 ) through (3) before heat treatment was concentrated so as to perform a step of preparation of a 
final bulk solution, adjusted again to a protein concentration of 8 w/v% and pH 7 and then subject to filtration with a 
virus-removing membrane at a constant pressure; and (iii)the aqueous albumin-containing solution obtained after steps 

35 (1) through (3) before heat treatment was concentrated so as to perform a step of preparation of a final bulk solution 
plus a step of heat treatment, adjusted again to a protein concentration of 8 w/v% and pH 7 and then subject to filtration 
with a virus-removing membrane at a constant pressure. 

[0041] The results are shown in Fig. 1. As is clear from Fig. 1, it was found that the albumin solution before heat 
treatment in accordance with the present invention exhibited a superior filtration property to that of the albumin solution 
40 after heat treatment. Specifically, it was found that the albumin solution before heat treatment enabled filtration of about 
50-folds more albumin than the albumin solution after heat treatment. 

Example 2 

45 (Confirmation of effects of pretreatment of the present invention) 

[0042] In order to confirm effects of pretreatment with an anion exchanger and/or prefiltration, the aqueous albu- 
min-containing solutions obtained in step (1) of Preparation was subject to pretreatment in accordance with the present 
invention of either (1) treatment with an anion exchanger [Q-Sepharose (Amersham Pharmacia)] alone, (2) prefiltration 

50 [a cartridge filter (Sartorius, Sartopore 2, 0.1 jxm) alone, or (3) a combination of treatment with an anion exchanger 
[Q-Sepharose (Amersham Pharmacia)] and prefiltration [a cartridge filter (Sartorius, Sartopore 2, 0.1 nm)], or as a control 
(4) notsubjectto pretreatment. Each of the aqueous albumin-containing solutions was adjusted to a protein concentration 
of 8 w/v% with water for injection (The Japanese Pharmacopoeia), to pH 6.98 with 1 w/v% sodium hydroxide solution 
and was subject to filtration with a virus-removing membrane (Asahi Kasei Corporation, Planova 15N) at a constant 

55 pressure of 0.5 kgf/cm 2 . The results are shown in Fig. 2 wherein a flux of each filtration is represented as a volume of 
the albumin solution per area of the membrane. 

[0043] As is clear from Fig. 2, it was found that the albumin solution undergone pretreatment in accordance with the 
present invention exhibited a higher volume of filtration to that of the albumin solution with no pretreatment. Specifically, 
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it was found that the albumin solution undergone pretreatment with a combination of an anion exchanger treatment and 
prefiltration enabled filtration of about twice more albumin than the albumin solution with no pretreatment. 

Example 3 

5 

(Confirmation of effects on volume of filtration by various types of prefilter) 

[0044] In order to confirm effects on volume of filtration by various types of prefilter, the aqueous albumin-containing 
solutions obtained in step (2) of Preparation was subject to prefiltration in accordance with the present invention of either 

10 with (1 ) a cartridge filter (Sartorius, Sartopore 2, 0. 1 |xm), (2) a hollow fiber filter (Asahi Kasei Corporation, Microza, 0.1 
jxm), or (3) a porous membrane hollow fiber (Asahi Kasei Corporation, Planova, 35 nm), or as a control (4) not subject 
to pretreatment (prefiltration). Each of the aqueous albumin-containing solutions was adjusted to a protein concentration 
of 8 wA/% with water for injection (The Japanese Pharmacopoeia), to pH 6.98 with 1 w/v% sodium hydroxide solution 
and was subject to filtration with a virus-removing membrane (Asahi Kasei Corporation, Planova 15N) at a constant 

is pressure of 0.5 kgf / cm 2 . The results are shown in Fig. 3 wherein a flux of each filtration is represented as a weight of 
the albumin solution per area of the membrane. 

[0045] As is clearf rom Fig. 3, it was found that a combination of the anion exchanger with any type of prefilters provided 
effects of an increased volume of filtration per area of the membrane. Specifically, it was found that a cartridge filter 
(Sartorius, Sartopore 2, 0. 1 jxm) and a porous membrane hollowfiber (Asahi Kasei Corporation, Planova, 35 nm) provided 
20 effects of a significantly increased volume of filtration per area of the membrane. 

Example 4 

(Confirmation of effects on removal of viruses) 

25 

[0046] In order to confirm effects of the present invention on removal of viruses, to 49 volumes of the aqueous albu- 
min-containing solution obtained after steps (1) through (3) before subject to filtration with a virus-removing membrane 
was added either (i) 1 volume of pseudorabies virus (PRV), (ii) 1 volume of bovine virus diarrhea virus (BVDV), (iii) 1 
volume of mouse encephalomyocarditis virus (EMCV), or (iv) 1 volume of porcine parvovirus (PPV). Each of these four 
30 virus-containing mixtures was filtered through a virus-removing membrane (Planova 15N, Asahi Kasei Corporation) and 
infection doses of virus are determined before and after filtration to confirm effects on removal of viruses. The results 
are shown in Table 1 . 

[0047] As is clear from Table 1, significant effects of filtration with a virus-removing membrane were revealed for every 
viruses tested. 

35 



Table 1 : Effects on removal of viruses by filtration with a virus-removing membrane 





Effects on removal of viruses 


i) PRV 


^ 5.0 


ii) BVDV 


^ 5.1 


iii) EMCV 


^ 4.9 


iv) PPV 


4.1 


Numeral: Infection doses of virus (logTCID 50 /ml) 



Claims 

1 . A process for preparing an albumin preparation which involves a step of filtration with a virus-removing membrane. 

2. The process for preparing an albumin preparation of claim 1 wherein an albumin-containing solution is subject to a 
step of filtration with a virus-removing membrane before a step of heat treatment in a liquid state. 

3. The process for preparing an albumin preparation of claim 1 or 2 wherein said virus-removing membrane used in 
a step of filtration with a virus-removing membrane has a pore size of 1 0 to 20 nm. 

4. The process for preparing an albumin preparation of any of claims 1 to 3 wherein said process comprises treating 
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the albumin-containing solution with an anion exchanger and/or a prefilter before a step of filtration with a virus-re- 
moving membrane. 

The process for preparing an albumin preparation of claim 4 wherein said prefilter used in said treatment has a pore 
size of 35 to 200 nm. 

A process for pretreating an albumin-containing solution before a step of filtration with a virus-removing membrane 
which comprises treating said albumin-containing solution with an anion exchanger and/or a prefilter before a step 
of filtration of said albumin-containing solution with a virus-removing membrane. 

The process for pretreating an albumin-containing solution of claim 6 wherein said prefilter used in said treatment 
has a pore size of 35 to 200 nm. 
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Fig. 1 



4500 



Difference in filtration with a virus-removing membrane 
before and after heat treatment for production of albumin 
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Fig. 2 



Effects on volume of filtration with virus-removing 

membrane by various pretreatments 
4500 j : : ■ — - . 

4000 : 
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Fig. 3 



Effects on volume of filtration 
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